Introduction
The increase in the prevalence of anxiety disorders has stimulated extensive interdisciplinary research toward the understanding of their etiology, pathophysiology and treatment. Findings from recent molecular and computational approaches are changing our view on the fundamental brain mechanisms that turn adaptive fear responses to real or expected threat into anxiety disorders. Understanding conditioning and extinction of fear is particularly relevant because both enhanced encoding of traumatic memories and resistance to fear extinction have been causally linked to these disorders.
Humans and animals develop robust fear of environmental contexts or cues paired with aversive events. Fear conditioning is typically described as excitatory associative learning about a positive relationship between two environmental events: a neutral conditioned stimulus (CS) and an aversive unconditioned stimulus (US) (see Glossary). In rodent experiments, the context CS is typically a chamber, CS cues are auditory or light stimuli, and the US is a brief footshock. Fear extinction is viewed as learning about a negative relationship between a CS and a US; hence it has been termed 'inhibitory conditioning' [1] . This learning process leaves the conditioning memory intact, as revealed by spontaneous recovery, renewal and reinstatement of fear in response to specific reminders [2, 3] or unrelated stress or anxiety [4] . Thus, after fear conditioning and extinction, the brain seems to store opposing information about the same CS. How this information is processed to result in fear, or lack of fear, is a question to which various theories provide divergent answers.
It is well established that the context CS representation is formed within hippocampal-cortical networks, whereas cue CS and US are processed within the basolateral amygdala [5] [6] [7] [8] , whose output is also critical for the elicitation of conditioned fear (Figure 1a ). During extinction, the infralimbic medial prefrontal cortex (PFC) is recruited along Opinion Glossary Affective: features of the stimulus generating emotion that are perceived and processed by the corticolimbic system. Attractors: a limited number of stable neuronal states. Representations and values are attractors caused by learning and memory processes. Emotional states are attractors normally caused by memory retrieval, recognition and classification. In anxiety disorders, however, such states may become independent of retrieval. Conditioned stimulus (CS): an originally neutral stimulus that after pairing with a US comes to trigger a behavioral response. Conditioned response (CR): a behavioral response elicited by the CS after conditioning. Encoding: a process leading to memory formation and storage. Epigenetic mechanisms: molecular mechanisms that cause changes in the chromosome without alterations in the DNA sequence, thereby maintaining stable cellular phenotypes. Fear: an emotional state triggered by real, perceived or remembered threat. Fear conditioning: a behavioral paradigm in which organisms learn to fear a CS associated with aversive events. Fear extinction: a behavioral paradigm in which organisms learn not to fear a CS that is no longer paired with a US. Fear and extinction states: emotional states caused by retrieval of CS representations with aversive or non-aversive values. According to some views, state-action pairs are co-encoded and inseparable. Thus, the terms fear and extinction can be used interchangeably to describe emotional states and behavioral responses. Immediate early genes (IEG): genes responding with a rapid inducible expression to various stimuli. Phenotype: the set of observable characteristics of a cell, circuit or organism resulting from the interaction of its genotype with the environment. Representations: perceptions or memories of the sensory attributes of a CS or US. Rescorla-Wagner learning rule: learning from the discrepancy between an expected and actual US. Sensory: physical features of the stimulus perceived and processed by the somatosensory brain areas. State: the information available to an organism at a given time. States may include internally available information as well as signals provided by the environment [12] . Here, we primarily discuss internal attractor states, i.e. memory and emotion. Temporal difference learning (TDL): an extension of the Rescorla-Wagner rule in the temporal domain; a prediction method using sensory cues across successive moments in time to predict future rewards or punishments. Unconditioned stimulus (US): a stimulus that unconditionally, naturally and automatically triggers a behavioral response (UR). 
